Comparative effect of transient global ischemia on extracellular levels of glutamate, glycine, and gamma-aminobutyric acid in vulnerable and nonvulnerable brain regions in the rat.
We evaluated whether regional differences in the magnitude of glutamate, gamma-aminobutyric acid (GABA), and glycine release could explain why some regions are vulnerable to ischemia whereas others are spared. By means of the microdialysis technique, the temporal profile of ischemia-induced changes in extracellular levels of glutamate, GABA, and glycine was compared in regions that demonstrate differing susceptibilities to a 10- and 20-min ischemic insult (dorsal hippocampus, anterior thalamus, somatosensory cortex, and dorsolateral striatum). The degree of ischemia (as established by local cerebral blood flow reduction) and the magnitude of histopathological neuronal damage were also evaluated in these regions. The blood flow reduction was severe and uniform in all regions; however, the histopathological outcome illustrated a different pattern. Whereas the CA1 sector of the hippocampus was severely damaged, the thalamus and cortex were relatively spared from both 10 and 20 min of ischemia. Striatal neurons were resistant to a 10-min insult but severely damaged after 20 min of ischemia. Ischemia-induced increase in glutamate and GABA content were of a similar magnitude and temporal profile in all four brain regions. A uniform increase in extracellular glycine levels was also observed in all four brain structures. The postischemic response, however, was different. Glycine levels remained twofold higher than baseline in the hippocampus but fell to baseline in the cortex and thalamus after both 10- and 20-min insults. In the striatum, glycine levels returned to baseline after 10 min of ischemia but remained relatively high after a 20-min insult.(ABSTRACT TRUNCATED AT 250 WORDS)